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Office-based work today involves dealing with email, despite being denigrated and 
lauded in almost equal measures. Using the Conservation of Resources theory we examine 
whether Extraversion (expressed through two facets) acts as a resource to explain the 
differential impact that work-email has on people’s energy resources (relating to fatigue and 
boredom). An experience-sampling study was undertaken, whereby 54 knowledge-workers 
completed records of their response (n= 589) to new work-email over the course of a typical 
working day. Results were analyzed using hierarchical linear modelling (HLM). Participants 
who felt tired prior to dealing with email, reported that they felt more energized afterwards 
(but only if they were higher on Agentic extraversion). Work-email did not re-energize 
extraverts when they had been bored beforehand. By examining changes in energy resources, 
and by measuring different facets of Extraversion, we offer theoretical and methodological 
contributions to advancing understanding about the role of resources in dealing with work-
email. Specifically, our results suggest that Extraversion may not constitutionally be a key 
resource within COR, because its value and contribution to resource building is contingent on 
context. Implications for practitioners concerned with how best to manage digital 
communications at work, are discussed.   






Almost 50 years since the first electronic message was sent, digital communication now 
pervades modern work activity. From collaborative platforms such as Slack, Teams, Yammer 
and Google docs, to the continued proliferation of email (Tschabitscher, 2019), knowledge 
workers are seemingly engaged in a relentless stream of digital activity – ostensibly designed 
to make their work more flexible, efficient and convenient (Rosen, Simon, Gajendran, 
Johnson, Lee & Lin, 2018). The most ubiquitous form of work communication is email, with 
over 281 billion work email being sent per day in 2018, and 86% of professionals purporting 
this to be their favoured communication tool (Tschabitscher, 2019).  
Research into the impact of work-email appears to be organized around two key, but 
contradictory, conclusions, specifically relating to resource-building and depletion. On the 
one hand, work-email (particularly incoming work-email) has been found to deplete people’s 
psychological resources – resulting in experiences of work overload, compulsive use, stress, 
and work-family imbalance (Barley, Meyerson & Grodal, 2011; Charalampous, Grant, 
Tramontano & Michailidis, 2019; Mazmanian, Orlikowski & Yates, 2005). From this 
perspective, incoming work-email can be seen as a stressor that people struggle to cope with 
when resources are required and directed elsewhere (Barley et al., 2011; Brumby, Cox, Back 
& Gould, 2013; Czerwinski, Cutrell & Horvitz, 2000; Rosen et al., 2018; Speier, Vessey & 
Valacich, 2003). In contrast, from an energy-management perspective, research has shown 
that when resources at work are depleted, people can be re-energized after checking their 
email (Fritz, Lam & Spreitzer, 2011; Kinnunen, Feldt, de Bloom & Korpela, 2015; Zacher, 
Brailsford & Parker, 2014). Indeed, checking new email is the most commonly reported 
work-related within-day energy-management strategy (Fritz et al., 2011; Zacher et al., 2014), 
because it affords a break from existing resource depleting activity (Jett & George, 2003) and 
provides a novel stimulus to offset boredom and fatigue (Fisher, 1998; Russell, Millward 
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Purvis and Banks, 2007; Speier et al., 2003).  
The extant research therefore suggests that incoming work-email will either be 
welcome (for those who conceive of work-email as having a replenishing effect on energy 
resources) or unwelcome (for those who conceive of work-email as having a depleting effect 
on energy resources), depending on the prior state of a worker’s energy levels and individual 
differences in the extent to which a new, incoming stimulus (e.g. the work-email) is desirable. 
Whilst research into work-email activity has elucidated individual differences in strategies for 
dealing with work email, and how work-email differently affects different people (Huang & 
Lin, 2014; Rosen et al., 2018; Russell, Woods & Banks, 2017; Whittaker & Sidner, 1996), to 
date, individual differences have not been examined as a key mechanism in understanding 
whether incoming work-email boosts or depletes energy resources. A central aim of this 
paper is to extrapolate when, why and for whom work-email will have a resource building or 
depleting effect on people, so that managers and employees can be provided with guidance 
about the best ways to deal with this significant work demand.  
In this study, we address this through the lens of Conservation of Resources (COR) 
theory (Hobfoll, 1989; Hobfoll, Halbesleben, Neveu & Westman, 2018) by focusing on the 
personality resource of Extraversion (Van Veldhoven, Van den Broeck, Daniels, Bakker, 
Tavares & Ogbonnaya, 2020). Within the personality psychology research literature, people 
with higher levels of Extraversion are presented as needing, and being energised by, external 
sources of stimulation and social activity (Diener, Larsen, & Emmons, 1984; George, Helson 
& John, 2011; Smilie, Cooper, Wilt & Revelle, 2012). When compared with other personality 
traits, such as Neuroticism, only Extraversion is associated with lower levels of resting 
arousal and the seeking of stimulation (Furnham, 1984). Within the five-factor model of 
personality (Digman, 1990; McCrae & Costa, 2003), when a job requires higher levels of 
energy, including in teamwork scenarios, Extraversion is the only trait reported to be 
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activated (Tett & Burnett, 2003)i. This suggests that Extraversion (rather than other 
personality traits) is particularly likely to be important when considering how incoming 
work-email interacts with energy levels. If energy-levels are low, extravertsii, are more likely 
to actively look for ways to increase their energy and boost the extent to which they feel 
activated. We use repeated-measures diary records in a real-world field setting, to understand 
whether and how Extraversion interacts with energy resources in relation to people’s 
responses to incoming work-email. Using this approach, we make three key contributions.  
Our first contribution is to apply, and consequentially advance, COR theory in a 
widely accessible practical context, by broadening understanding of the role of personality 
traits in building or replenishing energy resources at work. There is some debate within COR 
as to the extent to which personality traits should be attributed the definition of a ‘resource’ 
because of their contextualised nature (Hobfoll et al., 2018; Russell et al., 2017; Thompson & 
Cooper, 2001). In this paper, our findings contribute to discussions within COR as to whether 
traits should be conceived of as key resources that facilitate resource gain, or whether a trait’s 
application to build other resources (such as energy) is contingent on the appropriateness of 
the trait for the circumstance, thus limiting the extent to which it is considered a ‘resource’ 
per se. Our second contribution is to address methodological concerns that energy 
management research typically measures energy levels only after an event has occurred (Zhu, 
Kuykendall & Zhang, 2019). By using pre- and post- incoming work-email measures in this 
study, we identify whether changes in energy resources from before to after receiving work-
email, can be directly attributed to dealing with the work-email; generally higher positive 
affect in extraverts (along with other variables) can otherwise confound post-stimulus energy 
ratings, when no pre-stimulus ratings are used (Smilie et al., 2012). Our third contribution is 
to examine the interactive effects of energy and Extraversion in a field setting, as individuals 
undertake their authentic work-email activity. This is in contrast to studies examining 
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excitation or energy after the presentation of a new stimulus in simulation or experimental 
settings (Fisher, 1998; Zijlstra, Roe, Leonora & Krediet, 1999). By asking participants to 
directly report on how energised they were, both before and after dealing with actual 
incoming work-email, we can be confident that recommendations for practice are based on 
ecologically valid findings.  
In the sections below, we present an overview of COR, as the theoretical framework 
that positions our research, drawing out the salient features of the theory that drove our 
hypotheses generation in this context. We then go on to discuss the specific features of 
Extraversion and its role as a resource within COR and in this work-email context. Following 
from this we consider how energy resources at work are likely to interact with Extraversion, 
allowing us to predict who is likely to experience a boost to energy resources in a work-email 
context, and why. 
COR Theory and the role of Stable and Volatile Resources 
According to the Conservation of Resources (COR) theory (Hobfoll et al., 2018; 
Hobfoll, 1989), people are motivated to build, protect and invest in resources in order to stave 
off stress and achieve their valued goals (Halbesleben, Neveu, Paustian-Underdahl & 
Westman, 2014). A resource is considered to be anything that is centrally valued, and can be 
stable or volatile. Energy is a main category of resource within COR that can be lost when 
deployed, and replenished or built when people engage in recovery coping strategies (Hobfoll 
et al., 2018). As such, energy resources are classed as volatile or fluctuating (Ten 
Brummelhuis & Bakker, 2012). Within COR, an energy resource can include constructs such 
as time (Prapanjaroensin, Patrician & Vance, 2017), money (Hobfoll et al., 2018) and mood 
or well-being states (Halbesleben, Harvey & Bolino, 2009). 
Personal characteristics are another key category of resource in COR, and are 
relatively stable. Personal characteristics (including personality traits) act as facilitators in 
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relevant contexts for building other resources (Hobfoll, 2002; Ten Brummelhuis & Bakker, 
2012), although there is some debate as to whether personality traits should be classed as 
centrally valued resources by constitution (Hobfoll et al., 2018; Russell et al., 2017; 
Thompson & Cooper, 2001). This is because the extent to which they appear to be helpful in 
obtaining other resources or goals, seems to depend on the context (Deelstra, Peeters, 
Schaufeli, Stroebe, Zijlstra & van Doornen, 2003; Penney, Hunter & Perry, 2011; Winkel, 
Wyland, Shaffer & Clason, 2011). For example, whilst Extraversion is presented as a 
resource that generally helps people to control and influence their environment (Van 
Veldhoven et al., 2020), it has also been found to deplete other resources at work (e.g. 
attention: Judge & Zapata, 2015) or lead to negative outcomes (e.g. related to safety: Beus, 
Dhanani & McCord, 2015; Clarke & Robertson, 2005).  
According to COR, people who are able to buffer against resource depletion do so by 
investing more context-relevant resources (Luria, Kahana, Goldenberg & Noam, 2019; Van 
Veldhoven et al., 2020), such as personality characteristics (Ten Brummelhuis & Bakker, 
2012; Hobfoll, 2002; Hobfoll & Shirom, 2000). When environmental cues or goals are 
relevant to the properties of the personality trait, the trait is more likely to be activated and to 
add value in that situation (Barrick, Mount & Li, 2013; Tett and Burnett, 2003). This is 
significant in the context of COR, in relation to resource building and investment. According 
to principle 1 of the theory, people feel resource loss more acutely than resource gain. 
Therefore, in situations where a resource has been depleted, this is likely to elicit a cue to 
trigger the application of other resources that could be useful to help restore the loss. This 
also ties into COR principle 2, that people act in order to recover from resource loss, with 
those who have greater (more relevant and applicable) resources more likely to experience 
resource gain.  
When applied to the context of work-email use and energy resources, this reasoning 
8 
 
implies that when an incoming work-email arrives, those who possess resources that are cued 
by energy loss and a desire for new stimuli, maybe more likely to be primed to see this as an 
opportunity to bolster energy resources. Extraversion is the personality trait in the FFM most 
likely to be cued by energy loss (Tett & Burnett, 2003).  In other words, when energy levels 
are low, extraverts may be especially attuned to this and will be looking for ways in which 
they can rectify it. For example, if an extraverted person is feeling bored, and a new work-
email pings into their inbox, they may see this as an opportunity to engage with something 
new and potentially energising. From a COR perspective then, Extraversion may predict the 
differently boosting or depleting effect that work-email has on people’s energy resources.  
In conceptualising energy resources, we refer to the mood states most commonly 
referenced in the energy management literature (Fritz et al., 2011; Zacher et al., 2014): the 
bipolar constructs of (a) boredom-enthusiasm and (b) fatigue-vitality. Higher levels (towards 
enthusiasm and vitality) indicate greater presence of energy resources, and lower levels 
(towards boredom and fatigue) indicate fewer energy resources being available. These energy 
terms reflect mood states associated with being in a high (enthusiasm and vitality) or low 
(boredom and fatigue) state of activation, and pleasurable (enthusiasm and vitality) or 
unpleasant (boredom and fatigue) associated affect. In the section below, we consider in more 
detail whether (and how) Extraversion could be considered to be a key resource that will be 
helpful in boosting such energy resources in the context of dealing with new incoming work-
email.  
Extraversion as a Resource for Boosting Energy Resources when Dealing with Incoming 
Work-email 
Extraversion is a broad, higher level construct within personality Psychology 
(McCrae & Costa, 2003). People with higher levels of Extraversioniii have a low tolerance for 
under-stimulation or low energy levels (Furnham, 1984; Geen, 1984; Oishi & Choi, 2020). 
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They are more likely to suffer boredom/fatigue at work (Gardner, Cummings, Dunham & 
Pierce, 1998; Hill, 1975) and will be more energized by novel activity (Fisher, 1998; 
Furnham & Allass, 1999; Thayer, Newman & McClain, 1994). Because Extraversion is 
associated with being energized and fun-loving (McCrae & Costa, 2003), and is characterized 
by positive hedonic tone (Cote & Moskowitz, 1998; Kuppens, Oravecz & Tuerlinckx, 2010), 
higher levels of Extraversion are associated with higher levels of positive energy after any 
event (Bakker, Van der Zee, Lewig & Dollard, 2006), but specifically when the event affords 
the achievement of a rewarding goal (Smilie et al., 2012). In assessing what characteristics of 
one’s job role or environment are likely to activate each of the traits of the FFM, only 
Extraversion was associated with a need for energy, and a preference for job demands that 
require this (Tett & Burnett, 2003). 
Incoming work-email is a stimulus that could provide the opportunity to attain 
rewarding goals for extraverts. Work-email provides additional stimulation and also affords 
an opportunity to engage in social communication and goal pursuit (Nurmi, 2011; Renaud, 
Ramsey & Hair, 2006). As such, it seems likely that those with higher levels of Extraversion 
will be bolstered by engaging with a new work-email, but the mechanism responsible for this 
is likely to differ at a facet level. Extraversion comprises two key facets, relating to ‘Agentic’ 
and ‘Affiliative’ extraversion. (Depue & Collins, 1999; Eid, Riemann, Angleitner & 
Borkenau, 2003). According to Grodin & White (2015), “Agentic extraversion involves 
incentive motivation and is expressed as a tendency toward assertiveness, persistence, and 
achievement. Affiliative extraversion involves the positive emotion of social warmth and is 
expressed as a tendency toward amicability, gregariousness, and affection” (p.321). Because 
these facets are differently related to goal-oriented activity, stimulus responding and 
subsequent energy levels (Grodin & White, 2015; Morrone-Strupinsky & Depue, 2004), as 
resources they may act in different ways (see paragraph below). Previous research suggests 
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that Agentic and Affiliative extraversion, “tend to be positively correlated on the order of +.2 
to +.3 in most studies…, though a range of larger and smaller correlations have also been 
observed” (Grodin & White, 2015, p.321). 
Agentic extraversion is associated with motivation and positive activation, in that 
stimuli associated with the pursuit of goals will produce more activated energy levels 
(Morrone-Strupinsky & Depue, 2004). Affiliative extraversion however is associated with 
warmth, gregariousness and affection, and so socially rewarding stimuli is likely to produce 
positive valence, though not necessarily result in more activated energy (Morron-Strupinsky 
& Depue, 2004; Smilie et al., 2012). Incoming work-email is a novel stimulus that has goal 
achieving properties (Sasangohar, Donmez, Trbovich & Eastey, 2012; Walji, Brixey, 
Johnson-Throop, and Zhang, 2004). It would therefore be expected that whilst both 
Affiliative and Agentic extraverts will be boosted by dealing with a new stimulus, the 
resource of Agentic extraversion is most likely to be cued by the arrival of a new work-email, 
because of the propensity towards task-goal fulfilment and the need to feel active. Affiliative 
extraverts are also likely to respond well to new external stimulation. However, the 
aforementioned research suggests Affiliative extraverts may be less likely to be cued by a 
stimulus that – as per work-email - is characterised by goal-achieving properties, rather than 
opportunities to engage in warm, positive social exchanges. Affiliative extraverts may 
consequently be less strongly disposed to and rewarded by attending to work-email, 
compared to their Agentic extravert counterparts. Therefore, we expect the strength of the 
relationship between Affiliative extraversion and post-email energy levels to be significant, 
but lower, than for Agentic extraversion. This shapes our first hypotheses:  
H1a: Higher levels of Extraversion will predict higher levels of energy resources for 
enthusiasm after dealing with an incoming work-email, and this effect will be stronger for 
Agentic extraverts compared to Affiliative extraverts. 
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H1b: Higher levels of Extraversion will predict higher levels of energy resources for 
vitality after dealing with an incoming work-email, and this effect will be stronger for Agentic 
extraverts compared to Affiliative extraverts.  
We also wanted to examine whether prior levels of energy resources moderated the 
extent to which extraverts achieved higher levels of energy after dealing with new, incoming 
work-email. As such, we were mindful of methodological issues raised by Zhu et al. (2018). 
In studies examining how stimuli influence energy levels, Zhu et al. note that these rarely 
compare prior energy levels to post-stimulus energy levels. Without prior measures of 
energy, higher levels of energy recorded after an event could be falsely attributed to the 
event, when in fact it has been confounded by positive dispositions or other variables (Zhu et 
al., 2018). This suggests that in examining whether work-email might have a different impact 
on different people’s energy levels, research needs to ensure that both pre- and post- energy 
levels are recorded.   
We propose that because those with higher levels of Extraversion are less tolerant of 
low energy levels, being in a state of boredom or fatigue prior to dealing with a new work-
email is likely to moderate the relationship between Extraversion and energy levels 
afterwards. In particular, we expect that energy levels will more greatly improve for Agentic 
extraverts (compared to Affiliative extraverts) who felt bored or tired beforehand. This is 
because Agentic extraverts are more likely to be cued by their need to feel more activated and 
the opportunity to achieve this state by the arrival of a stimulus that allows them to work on a 
task goal (Depue & Collins, 1999; Grodin & White, 2015; Morrone-Strupinsky & Depue, 
2004).  Although, Affiliative extraverts are still likely to be cued by the presence of a new 
stimulus that could re-energise them, we hypothesise that effects are likely to be less 
pronounced than for Agentic extraverts because the work-email stimulus has less trait-
relevance, in terms of attending to needs for warm, affiliative and affectionate exchanges. 
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Hypothesis 2a: A positive, significant relationship between Extraversion and higher 
levels of enthusiasm after dealing with incoming work-email will be stronger if enthusiasm 
levels were lower beforehand. This effect will be stronger for Agentic, compared to Affiliative 
extraverts. 
Hypothesis 2b: A positive, significant relationship between Extraversion and higher 
levels of vitality after dealing with incoming work-email will be stronger if vitality levels were 
lower beforehand. This effect will be stronger for Agentic, compared to Affiliative extraverts. 
In the present study, we used repeated-measures diary records to examine fluctuating 
levels of energy in response to incoming work-email in a real-world field environment. By 
also measuring Agentic and Affiliative extraversion, we were able to establish the extent to 
which different outcomes in post-email energy could be predicted by these different traits. 
Using COR, we suggest that new, incoming work-email is likely to be welcomed by those 
with higher levels of Extraversion, because of their greater need for stimulation, goal-
achievement and variety, but we anticipated that this would be especially so if energy levels 
were low beforehand. At such times, we predicted that Extraversion would act as a resource 
to build depleted energy levels, in the presence of a work-email stimulus. By separating 
Affiliative and Agentic extraversion, we could identify whether any resource-building 
properties of Extraversion can be differentiated at a facet level (as the two elements of 
Extraversion suggest a different propensity for work-email to be stimulating). By undertaking 
this research within people’s actual work environments, dealing with their authentic work-
email, we provide a novel practical application of COR that provides ecological validation to 
the findings that emerge.  
Method 
Using Event Sampling Methodology (ESM) during one working day, we measured 
Participants’ within-person responses relating to energy levels both before and after receiving 
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a new work-email, recorded in their authentic work context (Gabriel et al., 2018). Between-
person measures of Extraversion facets were also measured, one-week prior to the study day, 
and were related to the fluctuating energy experiences.  
Participants 
Six organizations provided 61 participants for this study, via opportunity sampling 
across researcher networks by email. A £50 prize draw incentive was offered. Seven study 
participants were excluded for not completing measures at both data collection waves (before 
and on the study-day). The final number of participants was 54, with 6% at senior 
management grade, 39% at middle or project management level, 30% between administrative 
and management levels, and 24% at administrative level. Participants were from a range of 
industry sectors, including insurance (35%), architecture and design (11%), overseas 
development (37%), the media (11%), and accountancy (6%). 70% of participants were 
female. The modal age range of participants was 21-30 (43%).  
Procedure  
Participants recorded their response to each naturally-occurring new, incoming email 
that arrived over a full working day (self-nominated within a two-week window) on paper-
based record sheets (as per Elfering, Grebner, Semmer, Kaiser-Freiburghaus, Lauper-Del 
Ponte & Witschi, 2005; Louro, Pieters & Zeelenberg, 2007; Russell et al., 2017). Participants 
were asked not to record email that (i) was already in their inbox, (ii) which arrived when 
they were not engaged in another task or (iii) arrived when they were already in the email 
system dealing with other email. On the study day, participants completed record sheets 
immediately after attending to each new work-email (as per the criteria above). An average of 
11 new, incoming email were reported on per participant. The diary captured information 
about the work-email, along with reports of pre- and post-email energy. Participants 






 Participants were asked to record the Email Number they had just attended to on each 
of their diary forms, as the cumulative impact of email can affect responses (Baethge, Rigotti 
& Roe, 2015). To control for Email Demands participants indicated “whether the email you 
just dealt with was ‘Lengthy’, ‘Difficult’, ‘Clear and Specific’ or ‘Important to you’”, rating 
each on a 6-point scale where 1 = ‘not at all’ and 6 = ‘very much’. Ratings were averaged 
(“Clear and Specific” was reverse scored) and high scores indicate high demands. Email 
Valence was measured as participants indicated whether “the content of the email you just 
dealt with was ‘Positive’, ‘Negative’ or ‘Neutral’” (recoded 1-3; 3 = positive; 2 = neutral; 1 = 
negative). 
Energy resources 
 Energy was measured across two constructs of ‘Fatigue-Vitality’ (FV), and 
‘Boredom-Enthusiasm’ (BE) using Daniels’ (2000) short-form scales. FV and BE are 
conceptually aligned with high energy (vitality and enthusiasm) in the positive direction, and 
low energy (fatigue and boredom) in the negative direction (Fritz et al., 2011; Ohly, Goritz & 
Schmitt, 2017; Zacher et al., 2014). Two items were summed to measure FV (“Tired”, 
reversed; and, “Active”) and two items were summed to measure BE (“Bored”, reversed; 
“Motivated”). Participants used a six-point scale to rate the extent to which ‘you feel this way 
right now, that is, at the present moment’ (where 1 = ‘not at all’ and 6 = ‘very much so’), 
indicating After BE and After FV. Participants used the same six-point scale to rate ‘how you 
felt right before being interrupted by the email alert’, indicating Before BE and Before FV. 
‘Before’ variables were used as main effect variables, and as part of interaction terms, in 




Extraversion was measured using the Hogan Personality Inventory (HPI: Hogan & 
Hogan, 1997). This is a 206-item questionnaire, based on the Five-Factor Model (FFM) of 
personality. It uses a forced choice, true-false response format and is fully standardized and 
validated for a working population (Hogan & Hogan, 1997; Salgado, 2003). There are seven 
primary scales; one of which measures Affiliative extraversion and is labelled Sociability (24 
items), another measures Agentic extraversion and is labelled Ambition (29 items). The 
conceptualisation of HPI Sociability and Ambition as representing Affiliative and Agentic 
extraversion has been previously noted by Morrone-Strupinsky & Depue (2004). High scores 
on each scale are indicative of a high level of Extraversion. Participants completed the HPI 
using on-line administration and scoring software. Affiliative and Agentic extraversion 
variables were used as main effect variables and as part of interaction terms in both Models 1 
and 2iv.  
Analysis 
Random coefficient Hierarchical Linear Modelling (HLM) was used to test our 
hypotheses, using MLWiN version 3.02 (Rasbash, Browne & Charlton, 2018), and iterative 
generalised least squares (IGLS) estimation. Repeated measures from the diary records 
comprised the level-1 data (n=589), nested within the individual participants (N=54) at level-
2. Level-1 variables were person-mean centred. Level-2 variables were converted to the z-
scale. We used a stepped approach, with improvement in model fit identified using changes 
in chi squared between each step.  
Results 
On the study day, between 1 and 29 new, incoming email were received per 
participant, with a mean of 10.89 (median = 10; for descriptive statistics, see Table 1v). 
Participants were notified of the new email by a floating message box (41%), an audible alert 
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(43%), and/or an envelope icon appearing on-screen (57%). Two cross-level models with 
interaction terms were run (Tables 2-3).  
 [ENTER TABLE 1 ABOUT HERE] 
In Model 1 (Table 2), the null model suggests that around 25% of the variance can be 
explained by level 1 (within-person) factors. After entering controls (in Step 1), in Step 2, 
Affiliative extraversion was non-significant (γj = -0.35; p = .07) but Agentic extraversion (γj = 
0.60; p = .01) was found to be a significant predictor of After BE. Before BE was also 
significant at Step 2 (γij = 0.29; p < .001). This partially supports Hypothesis 1a. In Step 3, 
Before BE was not significant as an interaction term with Affiliative extraversion (γj = -0.02; 
p = .30). However, Before BE as an interaction term with Agentic extraversion was a 
significant predictor of After BE (γij = -0.17; p < .001), lending support to Hypothesis 2a. To 
test this further, a simple slopes analysis for a 2-way multi-level model (with cross-level 
interactions) was run (Preacher, Curran & Bauer, 2006). Figure 1 presents the plot of the 
interaction, and the slopes analysis shows that Agentic extraversion is not significantly 
related to After BE when Before BE is low (2SD below the mean: γ = -0.022; p = .93). 
However, Agentic extraversion is significantly and negatively related to After BE when 
Before BE is high (2SD above the mean: γ = -1.66; p < .001) and at a mean level (γ = -0.84; p 
< .001). As such, Hypothesis 2a cannot be supported.  
[ENTER TABLES 2-3 ABOUT HERE] 
In Model 2 (Table 3), the null model suggests that around 31% of the variance can be 
explained by level 1 (within-person) factors. After accounting for controls, At Step 2, 
Affiliative extraversion (γj = -0.42; p = .02) and Agentic extraversion (γj = 0.76; p < .001) 
were found to significantly predict After FV. The relationship between Affiliative 
extraversion and FV is in the opposite direction to that expected. Together with the results 
from Model 1, there is support for Hypotheses 1a and 1b, but only relating to Agentic 
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extraversion. In relation to Affiliative extraversion, Hypotheses 1a and 1b are not supported.  
At Step 2, Before FV was also significant (γij = 0.49; p < .001). At Step 3 in Model 2, 
the interaction terms of FV with Affiliative extraversion and Agentic extraversion 
respectively were both significant: Affiliative extraversion x Before FV (γij = -0.17; p = .01); 
Agentic extraversion x Before FV (γij = -0.13; p < .001). The slopes analysis was run as 
before and shows that Affiliative extraversion is significantly and negatively related to After 
FV when Before FV is low (γ = -0.62; p < .001), high (γ = -1.25; p < .001) and at a mean 
level (γ = -0.94; p < .001). See Figure 2. These findings do not support Hypothesis 2b. 
Figure 3 presents the plot of the Agentic extraversion x Before FV interaction, and the 
slopes analysis shows that Agentic extraversion is significantly related to After FV when 
Before FV is low (γ = 0.39; p = .05) and high (γ = -0.78; p < .001), but not at a mean level (γ 
= -0.20; p = 0.33), offering support to Hypothesis 2b.  
[ENTER FIGURES 1-3 ABOUT HERE] 
Discussion and Conclusions 
 The extant literature suggests that work-email has a differential impact on people’s 
energy levels at work. In this paper we found that after dealing with new, incoming work- 
people’s energy resources were either bolstered or depleted, and that Extraversion could 
delineate these effects, including in terms of how it interacts with energy levels prior to 
engaging with the work-email. However, not all of our findings were anticipated, and this is 
partly due to how Affiliative and Agentic extraversion differently interacted with two 
different ‘types’ of energy.  
In essence, we found that Agentic extraversion predicts vitality and enthusiasm, after 
dealing with an incoming work-email, in line with our predictions and offering support to 
Hypotheses 1a and 1b. This supports the notion that dealing with work-email can offer 
reward properties relating to work-goal achievement, that is energising for those with higher 
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levels of Agentic extraversion. However, Affiliative extraversion predicted lower vitality 
(fatigue) after dealing with an incoming work-email, contrary to expectation, leading us to 
reject Hypotheses 1a and 1b overall. Although we expected that Affiliative extraverts would 
be less energised by work-email than Agentic extraverts, we did not anticipate that work-
email would actually deplete energy resources for those with Affiliative extraversion.  
In examining our moderator hypotheses, we found that, for Agentic extraverts, vitality 
levels after the email were heightened, the more fatigued they had felt beforehand, indicating 
that the work-email was directly involved in bolstering depleted energy resources, as 
predicted (offering support to Hypothesis 2b). However, those with higher levels of 
Affiliative extraversion, became more fatigued after dealing with work-email, with lowest 
levels of vitality noted when they had been fatigued beforehand. This indicates that work-
email exacerbated resource loss (not supporting Hypothesis 2b overall). Further, enthusiasm 
levels after the email did not increase when Agentic extraverts had been bored beforehand 
(refuting Hypothesis 2a). Indeed, when energy resources were high beforehand, both vitality 
and enthusiasm decreased more for those with higher levels of Agentic extraversion. Our 
findings contribute to COR theory and the energy management and personality literature in 
several ways. Primarily, our findings allow us to challenge some of the commonly held 
beliefs relating to Extraversion, energy and work, and are outlined in the sections below.  
Implications for understanding Extraversion as a resource 
 It is apparent from our findings that Extraversion should not be considered a 
universally valued key resource. Rather, Extraversion appears to be a contextualised resource 
(Judge & Zapata, 2015) that only has value in terms of how its facets assist in building other 
resources in response to specific, trait-relevant cues. Only the Agentic component of 
Extraversion was found to be helpful for restoring deficient volatile energy resources – 
specifically vitality – in response to the incoming work-email stimulus. Affiliative 
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extraversion was not helpful in building energy resources, and in fact the lowest levels of 
vitality were reported when they were already fatigued. This is interesting when we examine 
principle 2, corollary 1 of COR related to resource loss spirals. When people possess relevant 
resources, resource loss spirals (when depletion leads to more depletion) can be interrupted if 
the relevant resource is invested. Agentic extraversion appears to be a relevant resource in the 
context of dealing with work-email; its investment meant that existing lower levels of fatigue 
did not deplete further in the presence of a new work stimulus, but rather energy levels 
(towards vitality) were boosted. On the other hand, Affiliative extraversion does not appear to 
be a relevant resource. When vitality levels were low they remained low after dealing with 
email. This suggests that in a low-energy state, the presence of a new work-email will not cue 
Affiliative extraverts or result in them experiencing an energy boost. We suggest this is due 
to the features of the stimulus. Work-email is unlikely to be associated with trait-rewarding 
properties for the Affiliative extravert. Indeed, work-email may be considered too basic a 
form of communication, offering little challenge to the Affiliative extravert, who is likely to 
be especially competent at engaging in communications that involve more social cues and 
nuances than the text-based format of email. Research by Loukidou, Loan-Clarke & Daniels 
(2009) suggests that when people have mastery over a task (as the Affiliative extravert may 
have over communicating by email) it no longer requires conscious effort and can result in 
reduced levels of stimulation or activation. So, whilst it is something novel to deal with, an 
email probably doesn’t offer enough excitement, challenge or reward to an Affiliative 
extravert, and hence the trait cannot be considered a resource in this context.  
Interestingly and unexpectedly, in all of our slopes analysis, higher levels of energy 
resource were found for those with lower levels of both Extraversion facets (i.e. introverts) 
after dealing with work-email. To our knowledge, Introversion has not been presented as a 
‘resource’ within COR to date, potentially because low levels of traits in the FFM are not 
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considered to be desirable or helpful in work contexts (Barrick et al., 2013). Yet, Introversion 
appeared to be helpful in obtaining high levels of vitality and enthusiasm after dealing with 
new, incoming work-email. The notion that a previously overlooked (or undesirable) trait 
could in fact be helpful in resource building is not new to COR (Winkel et al., 2011); further 
research and theorising around the construct of Introversion would now be helpful to 
establish whether, and why, this could be a useful contextual resource in dealing with work-
email. This is especially because low-FFM trait characteristics are often overlooked in 
models predicting how personality will be cued, activated or rewarded in the context of work 
(Barrick et al., 2013; Tett & Burnett, 2003).  
Within COR this implies that it is unhelpful to classify personality traits – and 
Extraversion in particular –as key resources. Their value is dependent on the context, and on 
times, they could even contribute to resource loss. We therefore agree with Hobfoll et al. 
(2018) that more research is needed to understand the role that personality plays in resource 
building and depletion, given that not all personality traits that have been classed as 
resources, will be helpful to workers in most situations, most of the time (Luria et al., 2019; 
Penney et al., 2011; Russell et al., 2017). It may therefore be necessary to categorize 
personality traits as a unique type of ‘conditional’ resource that, unlike other resources, do 
not have normative value, but are dependent on the situation and a person’s state, to show 
their worth (Hobfoll, 2002). Future research could now focus on which traits are cued by 
which situations in order to predict when different personality traits (at high and low ends of 
the FFM) are likely to be helpful for building other resources. Hobfoll et al (2018) emphasise 
the necessity of predicting in advance what will be a resource, and how it will contribute to 
stress reduction, in any effective and scientific model of stress. 
Extraversion and the need for stimulation 
Within the domain of personality psychology, excitement- or novelty-seeking is 
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considered to be an important component of the Extraversion trait (Costa & McCrae, 1992). 
Some (more traditional) views of Extraversion, suggest that levels of excitation need to be 
continually stoked in extraverts, to prevent boredom and tiredness (Eysenck, 1967). For 
Agentic extraverts, our findings would apparently concur with this, in that they experienced 
reduced levels of boredom and fatigue after dealing with an incoming work-email, and 
experienced higher vitality levels if they had been more fatigued beforehand. However, those 
with higher levels of Affiliative extraversion did not experience changes in boredom as a 
result of dealing with an incoming work-email, but they did become more fatigued, and this 
was intensified by previous levels of fatigue (i.e. fatigue became more pronounced). We can 
also see that, when vitality levels were higher beforehand, Agentic extraverts were more 
fatigued afterwards (see Figure 3). It is therefore apparent that ‘Extraversion’, as a broad trait, 
is not synonymous with a need for stimulation. Our findings suggest that the need for 
stimulation depends upon one’s previous state, and how this interacts with facets of 
Extraversion, which – to our knowledge – have not been differentiated in studies of work 
stimulation-need in the past. 
Why work-email is depleting to Affiliative extraverts requires further research. It is 
clear from our results that the need for stimulation does not result in Affiliative extraversion 
being used as a resource to respond to new work-email and bolster energy levels. We 
suggested above that work-email may not provide enough of a challenge to activate energy 
levels in Affiliative extraverts, because they are already ‘masters’ at communication, and do 
not find enough cognitive stimulation – relating to their need for warm, affectionate 
engagement – in a text-based format (Loukidou et al., 2009). It may be that work-email 
detracts from (rather than provides) opportunities to socially connect with the sender (i.e. 
because the communication properties of email do not engage the sociable worker: Bosch, 
Sonnentag & Pinck, 2018). Further, if email is seen primarily as a work rather than 
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pleasurable task, then some research suggests that engaging in work tasks during a ‘break’ 
from primary activity is fatiguing rather than revitalizing (Trougakos, Hideg, Cheng & Beal, 
2014; Trougakos & Hideg, 2009). Our findings suggest this is especially so for those who do 
not explicitly value the achievement of work goals (i.e. the Affiliative extravert).   
It may also be interesting to further consider how non-Affiliative introversion is 
involved in building energy resources when people are under-stimulated. Our slopes analysis 
shows that non-Affiliative introverts showed increased levels of vitality after dealing with 
work-email at all levels of previous energy resource. This may be because dealing with work-
email offers a challenge to those who are less adept at communicating, thus activating them, 
and resulting in a reduction in fatigue and boredom (Loukidou et al., 2009). If we assume that 
introverts have more difficulty communicating (McCroskey & Richmond, 1990), then this 
presents a plausible rationale for why Introversion could actually be a resource in this 
context. A new email may encourage a low energised introvert to apply concentration and 
effort, to unpick the meaning in the email, which then bolsters energy afterwards. This could 
be especially salient for the Affiliative introvert who may be particularly lacking in the skills 
needed to interpret the social underpinnings of an exchange. Unpicking the specific 
motivations of different components of Extraversion and Introversion can help to explicate 
our results, supporting Woods and Anderson’s (2016) view that higher order factors of 
personality are often less helpful than sub-factors in predicting work-based outcomes. We 
also highlight the importance of attending to low FFM traits when producing theory on how 
personality may or may not act as a resource in work-situations (Judge & Zapata, 2015). The 
qualities and motivations of introverts should not be assumed as simply being the opposite to, 
or omission of, Extraversion. Research that pays attention to the commission of actions and 
motivations associated specifically with characteristics of Introversion, is more helpful when 
understanding more about its potential role as an active resource. 
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Methodological implications for research on energy change 
In addition to the theoretical implications of our work in relation to COR and 
personality research, our study also contributes to the literature by demonstrating how 
important it is to explicitly measure change when examining fluctuations in energy resources. 
If we had only examined main effects, we would have concluded from our results that a 
higher level of Agentic extraversion is associated with greater enthusiasm and vitality after 
dealing with a novel stimulus. This would have supported the notion that dealing with email 
is effective at bolstering energy (Fritz et al., 2011; Zacher et al., 2017), for Agentic 
extraverts. However, by measuring the interacting effects of prior levels of energy we show 
that only when tired beforehand do those with higher levels of Agentic extraversion feel more 
energized afterwards. In previous studies, higher ‘after-event’ energy levels may have been 
interpreted as indicative of extraverts being energized by novel stimuli, when in fact they 
were simply expressing higher levels of positive energy (compared to introverts), regardless 
of what event had preceded it. This could have been a confound of the positive emotionality 
inherent to the Extraversion trait (Cote & Moskowitz, 1998; Depue & Collins, 1999; 
Kuppens et al., 2010). Our research therefore offers a methodologically advancing 
contribution to the study of energy and Extraversion at work. 
Limitations and future research 
 As per Hunter & Wu (2016) participants retrospectively recalled their pre-email 
energy levels when rating their post-email levels. This allowed the rating to be taken close in 
time to the original state, with participants mentally registering their energy state when 
interrupted (knowing that they would be asked to record it later). This is considered to be an 
acceptable method for capturing changes in energy levels (Zhu et al., 2018), especially when 
one cannot predict when the new stimulus will occur (and therefore when to take the pre-
stimulus rating). However, in future studies, energy levels prior to the emergence of the 
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stimulus could be captured, perhaps using objective, physiological monitors. We also 
recommend that both pre- and post- stimulus/event energy levels are measured in all future 
energy change research, to ensure that change is not assumed, or subject to confounds. 
Further, we strongly encourage researchers to measure sub-factor elements of 
personality and energy, when researching how these impact resource building and depletion. 
This would enable scholars to predict the likelihood of resource change in response to 
events/activity, based on the pre-existing states, motivations and resource needs of different 
personalities (Barrick et al., 2013; Eid et al., 2003). Such an approach serves to develop a 
more granular understanding about how resources and personality interact in real world work 
activity.  
Finally, whilst we note that our opportunity sample represents a range of industry 
sectors and job levels, we do not assert that are results will be broadly generalisable to other 
workers, or those within specific occupational settings (e.g. high work-email cultures). We 
did not record people’s job roles, and note that there were more females than males in our 
sample. Our participants also reported an average of 11 new, incoming email across the study 
day. Whilst this suggests that our participants were unlikely to have been overloaded by our 
design, we acknowledge that workers experiencing higher levels of incoming email may have 
selected themselves out of the study. Designing research studies that apply an ESM approach 
to recording responses, without negatively impacting response protocols in workers who 
experience much higher levels of incoming work-email in the field, is a challenge. However, 
we encourage researchers to rise to this challenge to encourage a future focus on how work-
email impacts energy resources in the real-world, that can be generalised beyond this context.   
Practical implications  
Digital communications continue to proliferate and interrupt people at work, in many 
different forms. Our research suggests that the extent to which these will be energy depleting 
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or energy boosting depends on personality differences between people (particularly in terms 
of different components of Extraversion) and existing levels of energy resources. As such, 
practitioners, managers and organizations need to avoid using ‘one-size-fits-all’ 
recommendations, and to consider individual differences in mood and personality when 
recommending how to manage digital communications. For example, if work-email offers no 
reward properties to Affiliative extraverts, then they may be encouraged to use more 
‘socially’ oriented communications (such as video conferencing, social network sites, e.g. 
Teams or Slack). Additionally, when fatigued, it could be recommended that Agentic 
extraverts keep their work-email notifications switched on, as dealing with a new 
communication can be energising at such times. However, when energy resources are low, 
Affiliative extraverts would be wise to turn off their work-email notifications, as new 
incoming messages could further deplete them.  
Such recommendations rely on workers having knowledge of their personality traits, 
and awareness of their mood states. Coaching and executive development programmes may 
help to sensitize people to their individual preferences and needs, so that workers can decide 
the appropriate mode for communication, and when these modes should be switched on or 
off, to optimise energy resources.  
Concluding remarks 
In this field-based study, we wanted to better understand when, why and for whom 
work email has a resource boosting or depleting effect on energy resources. By examining 
how facets of Extraversion interact with pre-email energy resources to boost or deplete 
energy after dealing with work email, we found that tired, Agentic extraverts are boosted by 
new, incoming work email – potentially because it affords trait-relevant opportunities to 
achieve a work goal and engage with a new stimulus. However, we also found that Affiliative 
extraverts did not experience a boost to energy levels after dealing with work-email, indeed 
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they appeared to feel even more tired afterwards. These findings have theoretical implications 
for COR, in that they indicate that personality is best conceptualised as a contextual resource 
– with certain traits being helpful for boosting resources in some situations, but not others. 
There are also practical implications. We suggest that providing workers with the autonomy 
to switch work-email on and off to satisfy personal preferences and mood states can be one 
way of ensuring that resource differences and needs in workers are accommodated. We now 
encourage more research on this topic to advance understanding of how personality and 
energy resources interact to support people as they deal with their work-email demands. 
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Table 1. Descriptive statistics and inter-correlations between explanatory variables  
 Variable N Mean SD 1 2 3 4 5 6 7 8 
 Level-1            
1 Email Number 589 10.89 6.17         
2 Email Demands 565 9.45 4.11 .06        
























































































































Before BE * Agentic 
extraversion 








Level 1 variance 0.97 (.06)** 0.97 (.06)** 0.88 (.06)** 0.84 (.05)** 
Level 2 variance 2.98 (.60)** 2.97 (.60)** 2.58 (.55)** 2.69 (.55)** 








Improvement in fit (Х2) 
from previous step. 
 26.22 (3df)** 195.78 (2df)** 24.25 (2df)** 
 
Note. Two-tailed significance: * p < 0.05; ** p < 0.01. Standard errors are in parentheses. All level 1 predictors 
are person-mean centered. 
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Before FV * Affiliative 
extraversion 
Before FV * Agentic 
extraversion 
Model 




Level 1 variance 1.25 (.08)** 1.23 (.08)** 0.80 (.05)** 0.75 (.05)** 
Level 2 variance 2.73 (.56)** 2.73 (.56)** 1.94 (.42)** 1.97 (.42)** 








Improvement in fit (Х2) 
from previous step. 
 38.39 (3df)** 376.86 (3df)** 26.43 (2df)** 
Note. Two-tailed significance: * p < 0.05; ** p < 0.01. Standard errors are in parentheses. All level 1 predictors 





 Figure 1. The impact of Agentic extraversion on enthusiasm after dealing with new work-






Figure 2. The impact of Affiliative extraversion on vitality after dealing with new work-email 







Figure 3. The impact of Agentic extraversion on vitality after dealing with new work-email 







i Although note that ‘openess’ is associated with roles requiring propensity for adventure. 
ii Compared with other traits on the FFM (Tett & Burnett, 2003). 
iii Extraversion represents a construct whereby lower levels are related to Introversion and higher levels are 
related to Extraversion. Throughout this manuscript, when referring to higher levels of Extraversion, or 
extraverts being ‘more’ X or ‘less’ Y, this is in comparison to those at lower ends of the scale (e.g. more 
introverted people). 
iv Bernerth and Aguinis (2016) state that control variables should only be included in models when there is 
theoretical justification. Including controls because (i) other studies have previously included these, (ii) they are 
correlates of other predictors, or (iii) they are used as the basis for establishing incremental validity of 
hypothesized predictors, is considered to be inappropriate. On this basis, we decided not to include other FFM 
variables as controls in this study. However, as we appreciate that readers may be interested to know if other 
personality characteristics could be predictive of energy change, we entered all of the personality variables from 
the HPI into alternative Step 2 models (after entering controls at Step 1). For both After FV and BE, no 
personality characteristic – apart from Agentic extraversion (Ambition) - was significant. These results are 
available in a supplementary online appendix. 
v Conceptual distinctiveness of the scales used in this study is assumed on the basis that the energy-level scales 
have been subjected to a recent cross-study (and high N) multi-level CFA that established the acceptability of 
FV and BE as distinctive scales (Russell & Daniels, 2018). Email Demands is the only other multi-item level-1 
scale and this is not significantly correlated with any other used in this study (see Table 1). CFA on the HPI has 
been undertaken by the test publishers, who also report alpha coefficients of 0.83 (Affiliative Extraversion) and 
0.80 (Agentic Extraversion). We are unable to calculate our own alphas for these scales, as item loadings are not 
available, owing to the proprietary nature of the HPI. Note that alpha coefficients are not recommended for use 
with 2-item scales – especially when the items are semantically opposite to each other (Geldhof, Preacher & 
Zyphur, 2014; Rush & Hofer, 2014; Russell & Daniels, 2018; Stanton, Sinar, Balzar & Smith, 2002; Yang & 
Green, 2011). 
                                                     
